Effect of cadmium on resumption of respiration in cotyledons of germinating pea seeds.
Pea seeds (Pisum sativum L.) were germinated by soaking in H2O or 5 mM CdCl2 during a 5-day period. Enzyme activities involved in respiratory metabolism were studied in cotyledons. Mitochondrial cytochrome c oxidase and NADH- and succinate-cytochrome c reductase activities were inhibited by cadmium treatment. The effects of Cd were performed in vivo and in vitro allowing to distinguish between the direct inhibition of the enzyme activities and the influence on the same enzymes into the cell environment. However, Cd exposure stimulated an enzyme activity of fermentation and inhibited the capacity of the enzyme inactivator (alcohol dehydrogenase inactivator). Moreover, the enzyme activities of NAD(P)H-recycling dehydrogenases via secondary pentose phosphate pathway, glucose-6-phosphate- and 6-phosphogluconate-dehydrogenases, were enhanced in Cd-stressed seeds. These disturbances suggest that cadmium may inflict a serious injury on renewal of respiration. The findings will help clarify the overall mechanisms that underlie cadmium-mediated toxicity in germinating seeds.